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(54) Sealing device for parts rotating relative to one another 


(57) A sealing device for sealing the space between two parts (3, 4) rotating relative to one another, has a 
sealing element (1, 2) which is arranged between the parts and which surrounds the inner part (3). The sealing 
element (1, 2) is in the form of a part which surrounds the inner part (3) in the form of a closed ring and which 
is arranged to be movable in the radial direction relative to the outer part (4). In particular, the sealing element 
(1, 2) comprises a brush seal (2) and a seal carrier (1) for holding the brush seal (2) on the outer part (4), the 
seal carrier (1) being arranged to be movable in the radial direction. The carrier abuts element 9 for axial 
location and has slide elements 5 that extend from it and engage between guide elements 6 on part 4. The 
guide elements give circumferential location and allow radial sliding. The sealing device is used to seal spaces 
between parts of a jet propulsion unit, especially between the rotor and guide blades of the jet propulsion unit. 







2315302 

1 

Sealing device for parts ro1:ating relative 
to one another 

The present invention relates to a sealing device 
for sealing the gap between parts rotating 
relative to one another^ nsimely an inner part and 
an outer part, having a sealing element arranged 
between the inner part and the outer part and 
surrounding the inner part. 

In propulsion unit construction^ there are a 
number of cases of use in which two parts rotating 
relative to one another have to be sealed off from 
a gas stream passing through the propulsion unit. 
Such a case is, for example, sealing between the 
guide blades and the rotor of a jet propulsion 
unit. 

In order to seal spaces in the form of annular 
gaps between propulsion unit parts rotating 
relative to one another, sealing devices are known 
wherein the sealing element comprises a brush seal 
and a seal carrier accommodating and carrying the 
brush seal and holding the brush seal on the outer 
of the two parts of the propulsion unit which are 
to be sealed off from one another. 


Owing to the great temperature differences that 
may occur during the operation of a propulsion 
unit, especially, for example, between the rotor 
and the guide blades of a jet propulsion unit, 
relatively great changes in the radial gap width 
of the annular gap between the parts rotating 
relative to one another occur owing to the 
different degrees of heating and can be 
compensated for only partially by the resilient 
brush seals used nowadays. 

The problem of the invention is therefore to 
provide a sealing device of the type required, 
especially for use in propulsion unit 
construction, which is capable of compensating for 
relatively great changes in the radial dimension 
of the space to be sealed. 

This problem is solved in accordance with the 
present invention by a sealing device having the 
features indicated in Claim 1. 

According to the invention, a sealing device is 
provided for sealing the space between two parts 
rotating relative to one another, namely an inner 
part and an outer part, and has a sealing element 
arranged between the inner part and the outer part 
and surrounding the inner part. According to the 


invention, the sealing element is constructed as a 
part which surrounds the inner part in the form of 
a closed ring and which is arranged to be movable 
in the radial direction relative to the outer 
part. The advantage of designing the sealing 
element in the form of a closed ring is that the 
sealing element can expand independently in 
accordance with the temperature and can thus adapt 
itself better to the annular gap between the inner 
part and the outer part. 

According to one embodiment of the invention, it 
is provided that the sealing element comprises a 
brush seal and a seal carrier, for holding the 
brush seal on the outer part, which are 
constructed as a unit surrounding the inner part 
in the form of a closed ring, the seal carrier 
being arranged to be movable in the radial 
direction relative to the outer part. This has the 
advantage that the brush seal is stabilised by the 
seal carrier and an inherently fixed sealing 
element is thereby formed. A further advantage is 
that the brush seal together with the seal carrier 
can be exchanged in a simple manner. 

According to one embodiment, it is provided that 
the sealing device comprises a holding device in 
which the seal carrier is centred to be movable in 


the radial direction relative to the outer part 
and is arranged to be secured against 
circumferential rotation. 

According to a development of the above, it is 
provided that the holding device contains slide 
elements which are arranged on one of the inner 
part and the outer part and guide elements which 
are arranged on the other of the inner part and 
the outer part, the slide elements being centred 
to be movable in the radial direction and being 
arranged in the guide elements so that they are 
fixed against circumferential rotation. One 
advantage of this is that oscillations are damped 
by the friction occurring between the slide 
elements and the guide elements and thus the 
oscillation behaviour between the inner part and 
the outer part is improved. 

According to one embodiment, the holding device 
comprises an abutment element which is in the form 
of a projection extending circumf erentially and 
against which the seal carrier bears so that its 
position is fixed in the axial direction. 

According to a further embodiment, it is provided 
that the slide elements are formed by sliding pads 
which are provided on the seal carrier and which 


are arranged to be movable in the radial direction 
in grooves formed by the guide elements . 

According to another embodiment, it is provided 
that the slide elements are provided by bow-shaped 
extensions of the seal carrier formed by a bent 
sheet metal part, which extensions are arranged to 
be movable in the radial direction in slots formed 
by the guide elements. The advantage of this 
embodiment is the low weight of the sealing device 
and reduced expenditure and thus favourable 
manufacturing costs. 

According to a further embodiment, the holding 
device comprises a carrier ring which is provided 
on the seal carrier and which forms a recess 
opening radially outwards, wherein a projection 
extending circumf erentially is provided on the 
outer part and engages in the recess of the 
carrier ring with radial play. 

Finally, according to another embodiment, it is 
provided that guide elements are provided for each 
projection and are fixed on the carrier ring 
against circxmf erential displacement. 

It is advantageous to use the sealing device 
according to the invention for sealing spaces in 


the form of annular gaps between parts of a jet 
propulsion unit rotating relative to one another. 


It is especially advantageous to use the sealing 
device according to the invention for sealing the 
annular gap between the rotor and the guide blades 
of a jet propulsion unit. 


Embodiments of the invention are explained 
hereinafter with reference to the drawings, in 
which: 


Figure 1 is a cross-sectional partial view of a 
sealing device according to a first 
embodiment of the invention arranged 
between the rotor and the guide blades 
of a jet propulsion unit; 

Figure 2 is a plan view of the embodiment of 

Figure 1 in the direction of arrow A in 
Figure 1; 


Figure 3 is a cross -sectional partial view of a 
sealing device according to a second 
embodiment of the invention arranged 
between the rotor and the guide blades 
of a jet propulsion unit; and 


Figure 4 is a cross-sectional partial view of a 
sealing device according to a third 
embodiment of the invention arranged 
between the rotor and the guide blades 
of a jet propulsion unit. 

In the first embodiment of the invention shown in 
cross-section in Figure 1, the sealing device 
according to the invention is used to seal an 
annular gap between an inner part 3 in the form of 
the rotor of the jet propulsion unit and an outer 
part 4 formed by a number of guide blade segments 
10 r from the stream running through the jet 
propulsion unit. 

The sealing device contains a seal carrier 1 which 
is constructed as a substantially circular part 
carrying a brush seal 2* As is conventional in the 
prior art, the brush seal 2 is formed, for 
example, by several layers of a suitable heat- 
proof and resistant sealing material. The seal 
carrier 1 and the brush seal 2 together form a 
sealing element in the form of a closed ring which 
surrounds the inner part and which is arranged to 
be displaceable in a "floating" manner in the 
radial direction relative to the outer part 4 . 
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An abutment element 9 in the form of a 
circumferential edge or bead coaxial with the 
inner part is provided on the outer part 4 and 
acts as a bearing face for the seal carrier 1 so 
that the position of the latter relative to the 
axial direction of the rotor is fixed, it being 
possible at the same time for the seal carrier 1 
to move in the radial direction relative to the 
abutment element 9. The abutment element 9 is 
arranged on the downstream side of the stream 
which is to be sealed off by the sealing element, 
so that the forces caused by the stream and acting 
on the sealing element are absorbed by the 
abutment element 9, The abutment element 9 also 
fulfils the task of sealing the seal carrier 1 
in the outer part 4 from the stream. 

Slide elements 5 are formed on the opposite side 
of the seal carrier 1 to the abutment element 9 
and cooperate with guide elements 5 formed on the 
outer part 4 in such a manner that, on the one 
hand, movement of the seal carrier 1 and thus of 
the brush seal 2 in the radial direction is 
possible and, on the other hand, the seal carrier 
1 is prevented from rotating circumf erentially . 
Thus, the guide elements 6 and the slide elements 
5 provide for secure centring of the seal carrier. 
The slide elements 5 and the guide elements 6 


form, together with the abutment element 9, a 
holding device for the sealing element formed by 
the seal carrier 1 and the brush seal 2, which 
holding device peannits the sealing element a 
movement only in the radial direction in order to 
compensate for dimensional chemges occurring as a 
result of differences in temperature. 

As shown in Figure 2, the slide elements 5 are 
distributed at regular distances from one another 
over the circumference of the seal carrier 1. Two 
guide elements 6, by means of which the slide 
elements 5 are arranged to be displaceable in 
respect of movement in the radial direction and 
are fixed in respect of circumferential 
displacement, are provided, one on each side of 
each slide element 5, on each of the guide blade 
segments 10 which form the outer part 4 and each 
of which has the width B. For that purpose, the 
guide elements 6 are spaced from one another in 
such a manner that they leave free a groove 7 
which is slightly wider than the slide element 5, 
so that the slide element 5 can slide to and fro 
in the radial direction between the guide elements 
6 in the manner of a sliding or tenon block. 
Instead of the individual guide elements 6, it is 
also possible to provide a continuous 
circumferential collar which is interrupted by 
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axially extending grooves 7 and, as a result, 
forms circiunferential shoulders. 

In the second embodiment of the invention shown in 
Figure 3, the sealing device is used, as in the 
first embodiment, to seal an annular gap between 
an inner part 3 formed by a rotor of a jet 
propulsion unit and an outer part 4 formed by a 
number of guide blade segments 10. The seal 
carrier 1 is formed by a bent sheet metal part, 
one side of which bears against an abutment 
element 9 provided on the outer part 4. On the 
side lying opposite the abutment element 9, the 
sheet metal part forming the seal carrier 1 has 
bow-shaped extensions forming slide elements 5 
which are arranged to be movable in the radial 
direction in slots formed by guide elements 6 
provided on the outer part 4 . The slide elements 5 
and the guide elements 6 in turn cooperate with 
the abutment element 9 in the manner of a bearing 
which permits the seal carrier 1 and thus the 
brush seal 2 movement in the radial direction, but 
fixes the position of the seal carrier 1 relative 
to the axial direction of the rotor and prevents 
circumferential displacement of the seal carrier 
1 . The basic function is secure centring of the 
seal carrier 1 while at the same time permitting 
radial relative movement. 


The third embodiment of the sealing device 
according to the invention shown in Figure 4 is 
also used to seal an annular gap between an inner 
part 3 formed by a rotor of a jet propulsion unit 
and an outer part 4 fomed by guide blade segments 
10. The seal carrier 1 is formed by a bent sheet 
metal part which carries the brush seal 2 . A 
carrier ring 8 which is likewise in the form of a 
bent sheet metal part is arranged on the seal 
carrier 1 and forms a recess 12 which opens 
radially outwards and in which engages a 
projection 13 which extends circumf erentially and 
which is provided on the outer part 4 or on each 
of the guide blade segments 10. In this 
embodiment, the carrier arrangement formed by the 
carrier ring 8 and cooperating with the 
projections 13 on the guide blade segments 10 is 
used both to fix the seal carrier 1 and thus the 
brush seal 2 relative to the axial direction of 
the rotor 3 and to permit movement of the seal 
carrier 1 in the radial direction. Guide elements 
6, which, in the embodiment shown in Figure 4, are 
formed by small plates and are secured to the 
carrier ring 8, are provided for each of the 
projections 13 in order to prevent displacement or 
rotation of the seal carrier 1 . 


CLAIMS 


1. Sealing device for sealing the gap 

between parts (3, 4) rotating relative to one 
another, an inner part (3) and an outer part (4), 
having a sealing element (1/ 2) arranged between 
the inner part (3) and the outer part (4) and 
surrounding the inner part (3), which sealing 
element (1, 2) is in the foann of a closed ring and 
is arranged to be movable in the radial direction 
relative to the outer part (4), characterised in 
that the seal carrier (1) of the sealing element 
(1, 2) is arranged in a holding device (5, 6, 9; 
6, 8, 13) which is formed by slide elements 
arranged on one of the inner part (3) and the 
outer part (4)^ and guide elements arranged on the 
other of the inner part (3) and the outer part 
(4), wherein the slide elements (5) are 
distributed over the circumference of the seal 
carrier (1) and are centred in the guide elements 
to be movable in the radial direction. 

2. Sealing device according to Claim 1/ 

characterised in that the sealing element {1, 2) 
comprises a brush seal (2) which is held in the 
seal carrier ( 1 ) * 
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3. Sealing device according to Claim 1 or 2, 
characterised in that the holding device (5, 6, 9) 
comprises an abutment element (9) which is in the 
form of a projection extending circiamf erentially 
and against which the seal carrier (1) bears in a 
flat and sealing manner so that its position is 
fixed in the axial direction. 

4. Sealing device according to Claims 1 to 
3, characterised in that the slide elements (5) 
are formed by sliding pads which are provided on 
the seal carrier (1) and which are arranged to be 
movable in the radial direction in grooves (7) 
formed by the guide elements (6). 

5. Sealing device according to Claims 1 to 
3, characterised in that the slide elements (5) 
are provided by bow- shaped extensions of the seal 
carrier (1) formed by a bent sheet metal part, 
which extensions are arranged to be movable in the 
radial direction in slots formed by the guide 
elements ( 6 ) • 

6. Sealing device according to Claim 1, 
characterised in that the holding device (6, 8, 
13) comprises a carrier arrangement (8) which is 
provided on the seal carrier (1) and which forms a 
recess (12) opening radially outwards, and in that 


a projection (13) extending circximf erentially is 
provided on the outer part (4) and engages in the 
recess (12) of the carrier ring (8) with radial 
play. 

7. Sealing device according to Claim 6, 
characterised in that guide elements (6) which are 
fixed on the carrier ring are provided for each 
projection ( 13) . 

8. Use of a sealing device according to any 
one of Claims 1 to 7 for sealing the annular gap 
between parts of a jet propulsion unit rotating 
relative to one another » 

9. Use of a sealing device according to any 
one of Claims 1 to 7 for sealing the annular gap 
between the rotor and the guide blades of a jet 
propulsion xinit. 
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